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Description

TECHNICAL FIELD

[0001] The present disclosure relates generally to
sampling fluids in the oil and gas industry. More particu-
larly, the present disclosure relates to an apparatus, sys-
tem and method for sampling fluids subsea at line con-
ditions.

DISCUSSION OF THE BACKGROUND

[0002] In the oil and gas industry, fluid samples are
collected for analysis in many well applications. For ex-
ample, in a subsea environment, tubing is used to convey
well fluid to a desired location. Measurements and sam-
ples of the fluid moving through the tubing can provide
useful information for improved operation of the well.
[0003] Fluid samples, for example, may be collected
for reservoir characterization or to deduce reservoir fluid
properties. The analysis generally is done at a land-
based or field-deployed pressure/volume/temperature
(PVT) laboratory. The information derived is used for pe-
riodic reservoir characterization over the life of a well to
facilitate the evaluation of reserves, and for production
planning and optimization.
[0004] Fluid samples are also collected to enable dep-
osition studies, for example, samples may be collected
to carry out asphaltene deposition studies. In subsea ap-
plications, problematic deposition of such materials can
occur as a result of the temperature and pressure gradi-
ents between a subsea wellhead and the surface.
[0005] In many of these same well applications, PVT
data and hydrogen sulphide (H2S) level data are used to
facilitate optimization of a well fluid production.
[0006] The PVT data, for example, can be used to cor-
rect volumetric correlations applied to flow meters, pipe-
lines and other downstream assets. However, the detec-
tion of the various well parameters and the taking of sam-
ples for further analysis can be difficult and/or inefficient,
particularly in certain environments, such as subsea en-
vironments.
[0007] Subsea sampling can be applied to single-
phase or multiphase fluids. When the fluid is multiphase,
the phases can be collected separately and analyzed
independently. This information can be used to reduce
the uncertainty of the results obtained by using mul-
tiphase flow meters.
[0008] Various apparatus, methods and systems for
sampling and analyzing well fluids have been identified
previously, including those used subsea. United States
Patent No. 6,435,279 discloses a method and apparatus
for sampling fluids from an undersea wellbore utilizing a
self-propelled underwater vehicle, and a collection and
storage device.
[0009] International patent application
PCT/EP2008/050445, published as WO 2008/087156,
discloses a system and method for analysis of fluid sam-

ples. An article entitled "Improved Production Sampling
Using the Framo Multiphase Flow Meter" by Framo En-
gineering AS (October 1999) discusses a multiphase flow
meter used in fluid sampling including subsea with the
aid of remotely operated vehicles (ROV).
[0010] Other technologies, such as Schlumberger’s
MDT sampling and analysis technologies also have been
used for subsea sampling and analysis of fluids in the oil
and gas industry. A further well known system used by
Schlumberger for sampling fluids in the oil and gas in-
dustry is discussed in international patent application
PCT/EP2005/010580, published as WO 2006/037565.
[0011] GB2445745 discloses a system and method for
analysis of well fluid samples. US2007/274842 discloses
a subsea multiphase pumping systems.

SUMMARY OF THE INVENTION

[0012] In view of disadvantages inherent in the known
types of solutions present in the prior art, exemplary im-
plementations of the present disclosure are directed to
novel methods and systems for sampling fluids subsea
at line conditions.
[0013] According to an aspect of the present disclo-
sure, there is provided a system for collecting the at least
one selected phase of a representative sample from a
multiphase fluid flowing through a flowline, the system
comprising: a multiphase sampling apparatus attachable
to a flowline for sampling a representative sample of a
multiphase fluid flowing through the flowline; a vehicle
sampling apparatus, the vehicle sampling apparatus
comprising a power supply and a fluid sample collector
for storing the at least one selected phase of the repre-
sentative sample; an interface for connecting the mul-
tiphase sampling apparatus and the vehicle sampling ap-
paratus; and a temperature control arrangement dis-
posed between the multiphase sampling apparatus and
the vehicle sampling apparatus that minimizes the tem-
perature difference between the representative sample
and the multiphase fluid flowing through the flowline, the
temperature control arrangement configured to receive
power from the vehicle sampling apparatus; character-
ized in that the multiphase sampling apparatus compris-
es first and second sampling ports in fluid communication
with the multiphase fluid and the first and second sam-
pling ports are arranged to extract a fluid which is rich in
a selected phase from the multiphase fluid flowing
through the flowline; wherein the first sampling port is a
liquid- rich sampling port and the second sampling port
is a gas-rich sampling port in selective fluid communica-
tion with the multiphase fluid flowing through flowline for
sampling the representative sample.
[0014] The system is preferably locatable subsea.
In this form of the present disclosure, the vehicle sam-
pling apparatus is preferably a subsea remotely operated
vehicle (ROV). As such, the ROV is preferably operable
to transport the at least one selected phase of the rep-
resentative sample remote from the flowline.
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[0015] In an exemplary embodiment, the system fur-
ther includes an enrichment arrangement in fluid com-
munication with the fluid sample collector, the enrichment
arrangement may be configured to detect at least one
selected phase of the representative sample, and discard
at least one other phase of the representative sample
into the flowline. The enrichment arrangement may in-
clude a phase separator for separating the phases of the
representative sample of the multiphase fluid. As such,
the enrichment arrangement may be in fluid communi-
cation with a fluid pump or piston for discarding the at
least one other phase of the representative sample into
the flowline. The enrichment arrangement may be locat-
able entirely on the vehicle sampling apparatus, entirely
on the multiphase sampling apparatus, entirely on the
flowline, entirely on the interface, or proportionally dis-
tributed among each component of the system.
[0016] In another exemplary embodiment, the system
further includes a pressure control arrangement having
at least one fluid pump in fluid communication with at
least one fluid connection point between the multiphase
sampling apparatus and the vehicle sampling apparatus,
wherein the at least one fluid pump is capable of mini-
mizing the pressure difference between the representa-
tive sample and the multiphase fluid flowing through the
flowline. Operable in combination with the at least one
fluid pump, the system may further include at least one
pressure sensor for measuring the pressure of the flow-
line acted upon by the multiphase fluid flowing through
the flowline, and at least one other pressure sensor for
measuring the pressure of the representative sample.
Alternatively, however, the pressure control arrangement
may include only one pressure sensor for measuring the
pressure of the entire system.
[0017] According to the invention, the multiphase sam-
pling apparatus includes a liquid-rich sampling port and
a gas-rich sampling port in selective fluid communication
with the multiphase fluid flowing through the flowline. The
multiphase sampling apparatus may be permanently po-
sitioned on the flowline, or may be locatable on the ve-
hicle sampling apparatus. The multiphase sampling ap-
paratus may further include a flow conditioner positioned
upstream of the liquid-rich sampling port and gas-rich
sampling port relative to the direction of multiphase fluid
flowing through the flowline. The flow conditioner may
include an elbow portion in the flowline, or a flow condi-
tioner as disclosed in co-pending U.K. Patent Application
Nos. 2406386A and 2447908A.
[0018] In an alternative exemplary embodiment of the
present disclosure, the multiphase sampling apparatus
may include a sampling probe capable of insertion into
the flowline for sampling the representative sample of
the multiphase fluid flowing through the flowline. The
sampling probe may be permanently positioned on the
flowline, or may be locatable on the vehicle sampling
apparatus. The sampling probe may be insertable into
and retractable from the flowline by an extension mech-
anism, such as a hydraulically operable piston. The sam-

pling probe may further include at least one fluid analysis
sensor. The sampling probe includes at least one inlet
port for sampling the representative sample of the mul-
tiphase fluid. Preferably, the sampling probe includes a
liquid-rich sampling port positioned near a superior por-
tion of the flowline, and a gas-rich sampling port posi-
tioned near an inferior portion of the flowline.
[0019] In another aspect of the present disclosure, the
system may include a fluid analysis sensor locatable on
the vehicle sampling apparatus for analysis of the col-
lected fluid sample. The fluid analysis may be performed
either subsea or at surface. Such fluid analysis sensor
may include, but is not limited to, sensors for measuring
the nuclear attenuation of a gamma ray source one phase
at a time performed at line conditions.
[0020] In an alternative aspect of the present disclo-
sure, the system may include at least one fluid pump in
fluid communication with the sampling apparatus, where-
in the fluid pump is capable of cleaning the sampling ap-
paratus sample lines. The fluid pump may be permanent-
ly positioned subsea, or may be locatable on the vehicle
sampling apparatus.
[0021] In an exemplary embodiment of the present dis-
closure, the temperature control arrangement includes
heating elements disposed upon a plurality of sample
lines leading away from the multiphase sampling appa-
ratus. The temperature control arrangement may further
include at least one temperature sensor for measuring
the temperature of the multiphase fluid flowing through
the flowline, and at least one other temperature sensor
for measuring the temperature of the representative sam-
ple. Alternatively, however, the temperature control ar-
rangement may include only one temperature sensor for
measuring the temperature of the entire system.
[0022] In another exemplary aspect of the present dis-
closure, the interface includes at least one fluid control
valve operable by the vehicle sampling apparatus, a liq-
uid-rich fluid connection point and a gas-rich fluid con-
nection point for selectively transferring the at least one
selected phase of the representative sample between
the multiphase sampling apparatus and the vehicle sam-
pling apparatus. The interface may further include at least
one power connection point for transferring power to the
temperature control arrangement, and at least one hy-
draulic connection point for actuating the multiphase
sampling apparatus.
[0023] Another aspect of the present disclosure pro-
vides a method for collecting at least one selected phase
of a representative sample from a multiphase fluid flowing
through a flowline located subsea. The method including
the steps of connecting a vehicle sampling apparatus
having a power supply and a fluid sample collector to an
interface located proximate a multiphase sampling ap-
paratus, wherein the multiphase sampling apparatus is
attachable to the flowline; measuring a pressure and tem-
perature of the multiphase fluid flowing through the flow-
line; activating a temperature control arrangement and a
pressure control arrangement to simulate conditions sim-
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ilar to the measured temperature and pressure of the
multiphase fluid flowing through the flowline; selectively
sampling the at least one selected phase of a represent-
ative sample from the multiphase fluid flowing through
the flowline; and storing the at least one selected phase
of the representative sample in the fluid sample collector
at conditions similar to the measured temperature and
pressure of the multiphase fluid flowing through the flow-
line.
[0024] In an exemplary aspect of the present disclo-
sure, the method includes the step of enriching the at
least one selected phase of the representative sample,
wherein enriching includes: detecting the at least one
selected phase of the representative sample; and dis-
carding the at least one other phase of the representative
sample into the flowline. In this aspect of the present
disclosure, the method may further include separating
the at least one selected phase of the representative
sample from the at least one other phase of the repre-
sentative sample.
[0025] According to an aspect of the present disclo-
sure, the method further includes disconnecting the ve-
hicle sampling apparatus from the interface. Moreover,
the method further includes transporting the at least one
selected phase of the representative sample stored in
the fluid sample collector to a position remote from the
flowline.
[0026] In an alternative aspect of the present disclo-
sure, the method may include analyzing a plurality of fluid
characteristics of the at least one selected phase of the
representative sample. Such fluid analysis may be per-
formed subsea or at surface.
[0027] In yet another aspect of the present disclosure,
the method may further include cleaning the multiphase
sampling apparatus by means of a fluid pump. In addition,
the method may include pressure testing the multiphase
sampling apparatus by means of a fluid pump locatable
on the vehicle sampling apparatus.
[0028] In another exemplary embodiment of the
present disclosure, the method may include inserting a
sampling probe into the flowline and retracting the sam-
pling probe from the flowline by an extension mechanism.
[0029] Advantageously, the present system and meth-
od for sampling and analysis of fluids in a flowline may
be implemented in the subsea environment while keep-
ing the sample fluid at line conditions. A further advantage
is that the current system and method may be implement-
ed without damaging or restricting the flow through the
flowline. Another advantage is the representativeness of
the sampling process, in other words, the sample phases
can be selected and adequate quantities from these sam-
ple phases can be captured through an enrichment proc-
ess.
[0030] Even further, the system and method can be
adjusted subsea and thus used for a very wide range of
fluids encountered subsea, from lean gas to heavy oil.
The ability for the system to be adjusted is enhanced by,
for example, the use of selected sensors which are de-

ployed with the system, and which allow for the selective
sampling of fluids of interest; as well as the use of an
ROV, which can be modified in accordance with the fluid
properties and subsea conditions.
[0031] An exemplary system and method of the
present disclosure also allows for convenient cleaning
and unblocking of the sample fluid flowlines and sampling
apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] The disclosure will be better understood and
aspects other than those set forth above will become
apparent when consideration is given to the following de-
tailed description thereof. Such description of the present
disclosure is illustrated by way of example, and not by
way of limitation, to the annexed pictorial illustrations,
graphs, drawings, and appendices, in which like refer-
ence numerals refer to similar elements, and in which:

Figure 1A depicts a schematic overview of a mul-
tiphase sampling apparatus attachable to a flowline
and attachable to an ROV according to an exemplary
embodiment of the present disclosure;

Figure 1B depicts a schematic overview of a mul-
tiphase sampling apparatus attachable to a flowline
and attachable to an ROV according to an alternative
embodiment of the present disclosure;

Figure 2A depicts a schematic overview of a sam-
pling probe inserted into a flowline according to an-
other exemplary embodiment of the present disclo-
sure;

Figure 2B depicts a schematic overview of a sam-
pling probe retracted from a flowline according to
another exemplary embodiment of the present dis-
closure;

Figure 3 depicts a schematic overview of a system
for collecting a representative sample of multiphase
fluid according to an exemplary embodiment of the
present disclosure;

Figure 4A depicts a schematic illustration of a meth-
od for collecting a representative gas sample accord-
ing to an exemplary embodiment of the present dis-
closure; and

Figure 4B depicts a schematic illustration of a meth-
od for collecting a representative oil sample accord-
ing to an exemplary embodiment of the present dis-
closure.

DETAILED DESCRIPTION

[0033] Specific embodiments of the present disclosure
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will now be described in detail with reference to the ac-
companying drawings. Further, in the following detailed
description of embodiments of the present disclosure,
numerous specific details are set forth in order to provide
a more thorough understanding of the disclosure. How-
ever, it will be apparent to one of ordinary skill in the art
that the embodiments disclosed herein may be practiced
without these specific details. In other instances, well-
known features have not been described in detail to avoid
unnecessarily complicating the description.
[0034] The terminology and phraseology used herein
is solely used for descriptive purposes and should not be
construed as limiting in scope. Language such as "in-
cluding," "comprising," "having," "containing," "consist-
ing of," or "involving," and variations thereof, is intended
to be broad and encompass the subject matter listed
thereafter, equivalents, and additional subject matter not
recited.
[0035] "Isothermal" as used herein refers to a process
that takes place with minimal temperature change. Like-
wise, "isobaric" as used herein refers to a process that
takes place with minimal pressure change. For example,
"isothermal sampling," "isobaric sampling," "at line con-
ditions," and variations thereof, as used herein refers to
sampling a predominant phase of a multiphase fluid with-
out substantially changing its composition or state.
[0036] An exemplary embodiment of an isothermal
subsea sampling system according to an aspect of the
present disclosure is depicted in Figure 1A. The flowline
12 to which the system may be applied is preferably for
use in the oil or gas industry, and is preferably located
subsea, either above or below the seabed. It should be
understood that subsea includes any depth in any body
of water. Access to the flowline 12 is preferably provided
by a vehicle sampling apparatus, or a subsea remotely
operated vehicle (ROV) skid controlled by an operator
on a subsea platform or ship.
[0037] In accordance with an exemplary embodiment
of the present disclosure, a system and method for col-
lecting the at least one selected phase of a representative
sample from a multiphase fluid flowing through the flow-
line 12 is presented. The removal and analysis of the
representative sample, that is, liquid (e.g., oil and water)
and gas samples from subsea pipelines and seabed pro-
duction equipment, may contain multiphase fluid flow
across a broad range of fluid types, from gas conden-
sates to heavy oils. The present disclosure allows an
operator to collect, store, transport and/or analyze a se-
lected phase sample of the multiphase fluid flowing
through the flowline 12 without substantially changing its
composition and state. Advantageously, the operator
may optimize the well fluid production by testing or ana-
lyzing a sample of each selected phase, either independ-
ently or in combination, with confidence that the fluid sam-
ple substantially simulates line conditions.
[0038] The system incorporates a multiphase sam-
pling apparatus 10 (alternatively referred to in this spec-
ification as simply "sampling apparatus 10") attachable

to the flowline 12 for sampling the representative sample
of multiphase fluid flowing through the flowline 12. Addi-
tional components of the system, each of which will be
explained in more detail hereinafter, include a vehicle
sampling apparatus 40, or subsea remotely operated ve-
hicle (ROV); an interface 30 for connecting the sampling
apparatus 10 and the vehicle sampling apparatus 40;
and a temperature control arrangement 80 for minimizing
the temperature difference between the representative
sample and the multiphase fluid flowing through the flow-
line 12.
[0039] Although not shown in Figure 1A, but implied
from the schematics and referenced as 40 in Figure 3,
the vehicle sampling apparatus 40 may also be a diver
or a diver operated vehicle. The vehicle sampling appa-
ratus 40 preferably includes a power source, either sup-
plied from the surface or independently generated, and
is preferably capable of transporting the fluid sample re-
motely from the flowline 12. The vehicle sampling appa-
ratus 40 further includes at least one fluid sample collec-
tor for storing the selected phase(s) of the representative
sample. The vehicle sampling apparatus 40 may include
a variety of other features useful for subsea sampling,
such as, but not limited to, a plurality of sensors, fluid
pumps, hydraulics, extendable arms, a camera, and the
like.
[0040] In an exemplary embodiment, depicted in Fig-
ure 1A, the sampling apparatus 10 includes a flow con-
ditioner 13, a liquid-rich sampling port 14, and a gas-rich
sampling port 16 integrally connected to the flowline 12.
The sampling apparatus 10 is configured to extract a se-
lected phase from the multiphase fluid flowing through
the flowline 12. The flow conditioner 13 is shown to es-
sentially include an elbow, or corner, portion of the flow-
line 12. In this particular embodiment, the flow conditioner
13 is adapted to cause the heavier liquid-rich compo-
nents to move to the outside surface of the flowline 12,
or the superior portion of the flowline 12, due to the cen-
trifugal forces. The lighter gas-rich components will be
forced away from the outside of the flowline 12 and be
closer to the inside surface of the flowline 12, or the in-
ferior portion of the flowline 12. The liquid-rich sampling
port 14 and the gas-rich sampling port 16 are appropri-
ately disposed on the superior portion and inferior por-
tion, respectively, of the flowline 12, positioned down-
stream, or after, the flow conditioner 13 relative to the
direction of multiphase fluid flow.
[0041] In an alternative implementation of each em-
bodiment presently disclosed, the sampling apparatus
10 may be positioned on the vehicle sampling apparatus
40, and adapted to attach to any position of the flowline
12 by means of a hydraulic wet connect or the like to
collect the representative sample. Moreover, the flow
conditioner 13 as referenced herein is not limited to an
elbow portion of the flowline 12, and may include a flow
conditioner as disclosed in co-pending U.K. Patent Ap-
plication Nos. 2406386A and 2447908A. That is, the flow
conditioner 13 may be based on a combination of orifice
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plates with different beta ratios set at appropriate axial
distances at a location in the flowline 12 upstream from
the sampling apparatus 10. Or, the flow conditioner 13
may include a pipe section including: a swirl inducing
section; a flow straightener; and an orifice plate. The flow
conditioner 13 may have the functionality to keep the flow
homogenous (e.g., in terms of liquid-gas velocities) at
the sampling cross section. In other words, flow condi-
tioning may be achieved by a variety of techniques, e.g.,
Venturi, mixing plate, choke and/or the like.
[0042] Further depicted in Figure 1A, a liquid-rich sam-
ple line 15 and gas-rich sample line 17 are shown to lead
from the liquid-rich sampling port 14 and the gas-rich
sampling port 16, respectively, to the interface 30 for se-
lective fluid communication with the vehicle sampling ap-
paratus 40. Control of the liquid-rich sampling port 14
and the gas-rich sampling port 16, and hence the flow of
fluid through the liquid-rich sample line 15 and gas-rich
sample line 17, is preferably actuated by the vehicle sam-
pling apparatus 40 at the fluid control valves, or ROV-
operated control valves 31 and 33, and sample valves
21 and 23. The liquid-rich fluid connection point 32 and
gas-rich fluid connection point 34 function to communi-
cate and transfer the fluid from the sampling apparatus
10 to the vehicle sampling apparatus 40, and also func-
tion as a barrier to the subsea environment by way of,
for example, metal-to-metal dynamic seals. Flow through
the liquid-rich sample line 15 and gas-rich sample line
17 may be bi-directional, the operation of which will be
explained in more detail hereinafter. It should be noted
that while the fluid sample lines 15 and 17 are shown in
Figure 1A as separate and distinct fluid paths, a single
path, or a single sample line, leading from a single sample
port is contemplated to function in an equivalent manner.
[0043] The interface 30, as described above and
shown in Figure 1A, includes ROV-operated control
valves 31 and 33, liquid-rich and gas-rich fluid connection
points 32 and 34, and a power connection point 35, also
referred to in the industry as an electrical wet connect or
hot stab. One of the primary functions of the interface 30
is to provide a barrier between the fluid flowing throughout
the system and the subsea environment, and a connec-
tion between the sampling apparatus 10 and the vehicle
sampling apparatus 40 for reliable transfer of fluid and
power. Connection between the vehicle sampling appa-
ratus 40 and the interface 30 is preferably a hydrocarbon
capable wet connect including a hydraulically actuated
stab plate connector, but may include other means of
connection known in the industry. Standard valve geom-
etry and subsea actuator technology is preferably used
as much as practically possible to allow compatibility with
a higher number of ROVs. There may be further electrical
connects, namely, a high-power electrical wet stab con-
nect for providing power to the temperature control ar-
rangement 80 and an electrical wet-connect for phase,
pressure and temperature sensors 18 and 19, and other
measurements. An advantage of these additional con-
nections being available on the interface 30 is that they

can provide a means for powerful electrical connections
for the use of the system without requiring a permanently
positioned high-power source subsea.
[0044] The temperature control arrangement 80, sche-
matically depicted in Figure 1A, is preferably configured
to receive power from the vehicle sampling apparatus 40
for minimizing the temperature difference between the
selected phase sample and the multiphase fluid flowing
through the flowline 12. The temperature control arrange-
ment 80 preferably includes a plurality of heating ele-
ments disposed on, in or inside the sample ports 14 and
16, along the length of the sample lines 15 and 17, and/or
the connection points 32 and 34. Such heating elements
may include, but are not limited to, heating jackets, ther-
mal insulators, a heating device, a temperature regulator,
and the like. Each of which may be positioned throughout
the system, including the sampling apparatus 10, the ve-
hicle sampling apparatus 40, the sample lines 15 and 17,
etc. Preferably, the temperature control arrangement 80
extends between, and includes, the point of sampling at
the sampling apparatus 10 to the point of storing the se-
lected phase sample at the fluid sample collector. At cer-
tain components and locations of the system, the tem-
perature control arrangement 80 may be passive, taking
advantage of the natural heat of the flowline 12 and its
contents, or alternatively may be active whereby electri-
cal power is supplied by the vehicle sampling apparatus
40. Another example of an active temperature control
arrangement 80 may include heated water provided by
the vehicle sampling apparatus 40 to supply energy to
the system for maintaining line conditions.
[0045] The temperature control arrangement 80 may
further include one or more of the temperature sensors
18 and 19 for measuring the temperature of the system.
In particular, the temperature sensors 18/19 may be lo-
cated at or near the liquid-rich sampling port 14 and/or
the gas-rich sampling port 16 to measure the temperature
of the multiphase fluid flowing through the flowline 12.
Additionally, the temperature sensors 18/19 or a plurality
of the temperature sensors 18/19 may be located at or
near the liquid-rich sample line 15 and/or the gas-rich
sample line 17 to measure the temperature of the repre-
sentative sample. Feedback from the temperature sen-
sors 18 and 19 can be used to maintain the system within
a few degrees Celsius, a few tens of degrees Celsius, or
a few hundreds of degrees Celsius. The precision of dif-
ference between the temperatures of the representative
sample and the multiphase fluid flowing through the flow-
line 12 largely depends on the fluid type and properties
(e.g., lean gas or heavy oil).
[0046] In an alternative embodiment, the multiphase
sampling apparatus 10a as depicted in Figure 1B, in-
cludes a flow conditioner 13, a flowline valve 11, and a
sampling probe 20 for extracting pressure/volume/tem-
perature (PVT) quality samples directly from the flowline
12. The sampling probe 20 can be modified for various
apparatus and methods of deployment, embodiments of
which will be described in more detail below. In each of
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these embodiments, isothermal heating and sensors are
preferably used to monitor the fluid characteristics of the
fluid sampling. The sampling probe 20 is shown to be
permanently positioned on the flowline 12 and is depicted
at a position on flowline 12 downstream of the flow con-
ditioner 13, or elbow. The sampling probe 20 is positioned
downward facing, which is opposite to the typical port for
a multiphase sampling device, which is upward facing.
[0047] Further depicted in Figure 1B, the liquid-rich
sample line 15 and gas-rich sample line 17 are shown to
lead from the sampling probe 20 to the liquid-rich fluid
connection point 32 and gas-rich fluid connection point
34 of the interface 30 for selective fluid communication
with the vehicle sampling apparatus 40. Control of the
fluid flow through the sample lines 15 and 17 may be
actuated by the vehicle sampling apparatus 40 via the
fluid control valves, or ROV-operated control valves 31
and 33, and sample valves 21 and 23. Moreover, oper-
ation of the sampling probe 20 may be actuated by an
additional hydraulic connection point(s) 36 and 37 locat-
ed on the interface 30. In a preferred embodiment, the
flowline valve 11 may be ROV-operated to control the
flow of multi-phase fluid through the flowline 12, or the
flowline valve 11 may operate similar to a blow-out pre-
venter (BOP). The temperature control arrangement 80
for this particular embodiment may additionally include
heating elements disposed on, in or inside the sampling
probe 20, and a temperature sensor 18/19 at or near the
sampling probe 20 to maintain a similar temperature in
each phase of the multiphase fluid throughout the sys-
tem.
[0048] The sampling probe 20 is preferably insertable
into and retractable from the flowline 12, as further de-
picted in Figures 2A and 2B. Figure 2A shows an em-
bodiment of the sampling probe 20 inserted into the flow-
line 12, whereas Figure 2B shows another embodiment
of the sampling probe 20 retracted from the flowline 12.
Where permanently installed sampling probes can erode
and block the flowline 12, an insertable and retractable
sampling probe 20 can present numerous advantages
over such implementations.
[0049] The sampling probe 20 preferably includes two
ports, a liquid-rich sampling port 22 and a gas-rich sam-
pling port 24, most likely including a metal conduit through
the sampling probe 20. The liquid-rich sampling port 22
and the gas-rich sampling port 24 are positioned in ac-
cordance with the flow conditioner 13, and may be used
as an inlet for a fluid sample, or as an outlet for returning
unwanted fluid back into the flowline 12. For example,
as is shown in Figure 2A, the liquid-rich sampling port 22
is positioned at or near the superior portion of the flowline
12 where the heavier liquid-rich components are more
likely to displace due to the centrifugal force created by
an elbow-like flow conditioner 13; whereas, the gas-rich
sampling port 24 is positioned at or near the inferior por-
tion of the flowline 12 where the lighter gas-rich compo-
nents are likely to be displaced. It should be understood
that various configurations of the flow conditioner 13 will

lead to a different positioning of the liquid-rich sampling
port 22 and the gas-rich sampling port 24 within the flow-
line 12.
[0050] Also shown in Figure 2A, the liquid-rich sam-
pling port 22 and the gas-rich sampling port 24 are shown
to be facing the flow or facing away from the flow in a
particular direction. It is also contemplated, that the ori-
entation of the liquid-rich sampling port 22 and the gas-
rich sampling port 24 may be in any suitable direction for
capturing a predominant phase, such as but not limited
to, towards the direction of flow, away from the direction
of flow, perpendicular to the direction of flow, and the like.
The liquid-rich sampling port 22 and the gas-rich sam-
pling port 24 may further include a sensor(s) for meas-
uring, as an example, flowline pressure and/or flowline
temperature, as well as a sensor, such as an optical
phase detector, for measuring the desired phase.
[0051] Separate alternatives are shown in Figures 2A
and 2B for communicating the extracted representative
sample between the sampling probe 20 and the sample
lines 15 and 17 in a method that maintains the represent-
ative sample at line conditions and regulates the volume
of fluid sampled. In Figure 2A, a probe sampling line 27
is shown to include a metal tube with knuckles at either
end, and a telescopic section in the middle to compensate
for length changes during deployment and retraction of
the sampling probe 20. Such probe sampling line 27 may
utilize elastomers depending on the term of subsea de-
ployment. In Figure 2B, a probe sampling line 27a is
shown to include a small diameter (1/8" for example) flex-
ible line. The ends of which can be welded rather than
swaged, and can be fixed into place via metal-to-metal
seals. It should be understood that the design and length
of the probe sampling line 27 and 27a will be a function
of allowable space and probe stroke. The probe sampling
lines 27 and 27a may be prepared like a spring to cope
with the probe stroke without compromising the mechan-
ical properties of the metal.
[0052] In one implementation, the multiphase sam-
pling apparatus 10a is shown to further include a piston
25 integrally connected to sampling probe 20, that can
be actuated within a probe actuating chamber 26, a probe
spring 28, and a plurality of seals 29 for separating the
piston 25 from the flowline 12. The piston 25, and hence
the sampling probe 20, may be deployed to a particular
position and retracted using any suitable hydraulic actu-
ation means known in the art. The position of sampling
probe 20 may be calculated or controlled from the vehicle
sampling apparatus 40 with regards to the volume of hy-
draulic fluid pumped into the probe actuating chamber
26 or by a Linear Variable Differential Transformer
(LVDT) or sensor mounted on the hydraulic actuation
system. However, it should be understood that deploy-
ment of the sampling probe 20, may be actuated by elec-
tric motors (not shown) or the like.
[0053] An even further embodiment of the system and
method according to the present disclosure includes the
use of a lubricator type sampling probe deployment (not
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shown). In this embodiment, the sampling probe 20 is
completely removed from the flowline 12 and is fitted to
the vehicle sampling apparatus 40. Such embodiment
requires a lubricator type system to pressure seal and
deploy the sampling probe 20.
[0054] The enrichment arrangement and method ac-
cording to an aspect of the present disclosure includes
detecting at least one selected phase of the representa-
tive sample and discarding at least one other phase of
the representative sample into the flowline 12. The en-
richment arrangement may further include separating
and storing the selected phase from the unwanted other
phase discarded into the flowline 12.
[0055] Referring now to Figure 3, the enrichment ar-
rangement includes at least one phase detector 41 and
43, such as an optical phase detector, preferably a phase
detector primarily for measuring the phase boundary and
transition between liquid (e.g., oil and/or water) and gas.
The enrichment arrangement further includes a fluid
pump 50, or an enrichment pump, having a pump cylinder
52, a pump chamber 54, at least one seal 56, and a pump
motor 58. The enrichment arrangement further includes
a plurality of valves 46, 47, 48 and 49 for controlling the
flow of one selected phase or another. The enrichment
pump 50, phase detector 41/43, and the combination of
valves 48/49 allow the sampling and storage of at least
one selected phase of the representative sample at a
desired rate in a fluid sample collector 60, which is pref-
erably located on the vehicle sampling apparatus 40. The
pump motor 58 may be a ball-screw type that may be
operated at a variable rate and direction. For example,
any portion of the fluid may be discarded into the flowline
12, preferably at line conditions to minimize pressure
drop. Once one of the fluid sample collectors 62, 64, or
66 is full of the selected phase, the representative sample
can then be diverted into a different fluid sample collector
62, 64 or 66 for storage, analysis and/or transportation
to surface. The enrichment arrangement or vehicle sam-
pling apparatus 40 may further include a sensor for meas-
uring the volume of the selected phase stored in the fluid
sample collector 60. For example, by measuring the dis-
placement characteristics of the pump cylinder 52 or by
a sensor located within or near the fluid sample collector
60.
[0056] The fluid sample collector 60, which may con-
tain multiple sample collectors for each phase (e.g., oil
sample collector 62, gas sample collector 64 and water
sample collector 66) can be arranged in either a stackable
or linear arrangement on the vehicle sampling apparatus
40. Each fluid sample collector 62, 64, and 66 preferably
includes electro/mechanical valves for capturing the se-
lected phase of the representative sample and manual
valves for bleeding lines and surface removal. Each fluid
sample collector 62, 64, and 66 may also include a piston
with a seal to allow the selected phase to be maintained
at isobaric conditions and allow easy transfer of the fluid
sample. The fluid sample collector 60 is preferably adapt-
ed to conform to HAZ MAT shipping regulations.

[0057] According to another exemplary aspect of the
present disclosure, a fluid pump, or plurality of fluid
pumps, may be used for returning, or discarding, any
portion of the representative sample back into the flowline
12, pressure testing the connection of the vehicle sam-
pling apparatus 40, tuning the flow conditioner 13, main-
taining line conditions within the system, unblocking or
cleaning the multiphase sampling apparatus 10/10a, the
fluid connection points 32/34/42/44, sample lines 15/17,
sampling port 14/16/22/24, flow conditioner 13 or fluid
flowline 12, and/or deploying the sampling probe 20.
[0058] Utilizing the fluid pump or the plurality of fluid
pumps described above, a pressure control arrangement
70 is presented to maintain near-isobaric conditions be-
tween the representative sample and the multiphase fluid
flowing through the flowline 12. The pressure control ar-
rangement 70 preferably includes at least one fluid pump
72 in selective fluid communication with at least one of
the fluid connection points 42, 44, 32, and/or 34 between
the multiphase sampling apparatus 10/10a and the ve-
hicle sampling apparatus 40. The pressure control ar-
rangement 70 may also include a plurality of control
valves, such as valves 74, 46 and 47, a pressurized pump
reservoir 76, and at least one pressure sensor 18 and 19
for measuring the pressure of the system. The control
valves 46 and 47 are adapted to pressure test each hot
stab individually before allowing fluid flow. The pressu-
rized pump reservoir 76 and control valve 74 are adapted
to initially provide a significant amount of pressure (e.g.,
greater than the flowline pressure) to pressure test the
fluid connections 42, 44, 32, and 34, as well as unblock
or clean the fluid flow lines throughout the system.
[0059] In an even further aspect of the present disclo-
sure, the system may include analysis means locatable
on the vehicle sampling apparatus 40 for analyzing the
representative sample near the flowline 12. Advanta-
geously, subsea analysis allows the operator to deter-
mine if transportation of the representative sample to the
surface is necessary. The analysis means can typically
include any suitable known equipment which makes use
of varied forms of known oilfield fluid analysis technolo-
gies. Such analysis means may include, but are not lim-
ited to, wireline technologies, such as a modular dynamic
formation tester, an optical fluid analyzer, low shock sam-
pling, PVT analysis, and sensors for measuring the nu-
clear attenuation of a gamma ray source one phase at a
time, for example, by way of gamma ray attenuation per-
formed at line conditions, or the like.
[0060] In operation, a preferred method for collecting
at least one selected phase of a representative sample
from a multiphase fluid flowing through the flowline 12
located subsea includes connecting the vehicle sampling
apparatus 40 to the interface 30 located proximate the
multiphase sampling apparatus 10/10a; measuring a
pressure and temperature of the multiphase fluid flowing
through the flowline 12; activating the temperature con-
trol arrangement 80 and the pressure control arrange-
ment 70 to simulate conditions similar to the measured
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temperature and pressure of the multiphase fluid flowing
through the flowline 12; selectively sampling the at least
one selected phase of the representative sample from
the multiphase fluid; and storing the at least one selected
phase of the representative sample in the fluid sample
collector 60 at conditions similar to the measured tem-
perature and pressure of the multiphase fluid flowing
through the flowline 12.
[0061] Referring now to Figure 4A, there is illustrated
an example for sampling a representative gas sample.
After the vehicle sampling apparatus 40 has connected
to the multiphase sampling apparatus 10/10a, and the
temperature and pressure of the system is determined
to be at or near line conditions, the representative gas
sample may be drawn into the pump chamber 54 of the
enrichment pump 50. The valves surrounding the gas
sample collector 64 are opened, and the control valves
49, 45 and 61 are closed. The enrichment pump 50,
pumps the gas out of the pump chamber 54 into the gas
sample collector 64. Depending on the volume of the
enrichment pump 50 and the gas sample collector 64 it
may take a number of cycles to fill the gas sample col-
lector 64. In one implementation of the present embodi-
ment, the gas sample collector 64 may contain a hydrau-
lic fluid, such as water-glycol, which can be displaced by
the representative gas sample and vented back into the
flowline 12. The pressure of the system should be main-
tained at isobaric conditions with the exception of the
hydraulics and seal friction.
[0062] Referring now to Figure 4B, there is illustrated
an example for sampling a representative liquid sample.
After the vehicle sampling apparatus 40 has connected
to the multiphase sampling apparatus 10/10a, and the
temperature and pressure of the system is determined
to be at or near line conditions, the representative liquid
sample may be drawn into the pump chamber 54 of the
enrichment pump 50. The valves surrounding the liquid
sample collector 62 are opened, and the control valves
39, 48 and 61 are closed. The enrichment pump 50,
pumps the liquid out of the pump chamber 54 into the
liquid sample collector 62. Depending on the volume of
the enrichment pump 50 and the liquid sample collector
62 it may take a number of cycles to fill the liquid sample
collector 62. In one implementation of the present em-
bodiment, the liquid sample collector 62 may contain a
hydraulic fluid, such as water-glycol, which can be dis-
placed by the representative liquid sample and vented
back into the flowline 12. The pressure of the system
should be maintained at isobaric conditions with the ex-
ception of the hydraulics and seal friction. Water sam-
pling can be performed in a similar manner via suitable
activation of the water sample collector 62 and the cor-
responding valves.

Claims

1. A system for collecting at least one selected phase

of a representative sample from a multiphase fluid
flowing through a flowline, the system comprising:

a multiphase sampling apparatus (10) attacha-
ble to a flowline (12) for sampling a representa-
tive
sample of a multiphase fluid flowing through the
flowline;
a vehicle sampling apparatus (40), the vehicle
sampling apparatus (40)

comprising a power supply and a fluid sam-
ple collector for storing
the at least one selected phase of the rep-
resentative sample;

an interface (30) for connecting the multiphase
sampling apparatus (10) and the vehicle sam-
pling
apparatus (40); and
a temperature control arrangement (80) dis-
posed between the multiphase sampling appa-
ratus (10)

and the vehicle sampling apparatus (40)
that minimizes the temperature difference
between the representative sample and the
multiphase fluid flowing through the flowline
(12), the temperature control arrangement
(80) configured to receive power from the
vehicle sampling apparatus (40); charac-
terized in that the multiphase sampling ap-
paratus (10) comprises first and second
sampling ports (14, 16) in fluid communica-
tion with the multiphase fluid and the first
and second sampling ports (14, 16) are ar-
ranged to extract a fluid which is rich in a
selected phase from the multiphase fluid
flowing through the flowline (12);
wherein the first sampling port is a liquid-
rich sampling port(14)and the second sam-
pling port is a gas-rich sampling port (16) in
selective fluid communication with the mul-
tiphase fluid flowing through flowline (12) for
sampling the representative sample.

2. The system of claim 1, which is locatable subsea.

3. The system of claim 1, further comprising an enrich-
ment arrangement in fluid communication with the
fluid sample collector, the enrichment arrangement
configured to detect the at least one selected phase
of the representative sample, and discard at least
one other phase of the representative sample into
the flowline (12).

4. The system of claim 1, further comprising a pressure
control arrangement (70) having at least one fluid
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pump (72) in selective fluid communication with at
least one fluid communication point (32, 34, 42, 44)
between the multiphase sampling apparatus (10)
and the vehicle sampling apparatus(40); wherein the
at least one fluid pump (72) is capable of minimizing
the pressure difference between the representative
sample and the multiphase fluid flowing through the
flowline (12).

5. The system of claim 1, wherein the multiphase sam-
pling apparatus (10) comprises a sampling probe
(20) capable of insertion into the flowline (12) for
sampling the representative sample of the mul-
tiphase fluid flowing through the flowline (12).

6. The system of claim 1, wherein the sampling appa-
ratus (10) is permanently positioned on the flowline
(12).

7. The system of claim 1, wherein the sampling appa-
ratus (10) is locatable on the vehicle sampling ap-
paratus (40).

8. The system of claim 1, further comprising fluid anal-
ysis sensor locatable on the vehicle sampling appa-
ratus (40) that analyzes the collected fluid sample.

9. A method for collecting at least one selected phase
of a representative fluid sample from a multiphase
fluid flowing through a flowline (12) located subsea,
the method comprising the steps of:

connecting a vehicle sampling apparatus (40)
having a power supply and a fluid sample col-
lector to art interface located proximate a mul-
tiphase sampling apparatus (10), wherein the
multiphase sampling apparatus is attachable to
the flowline;
measuring a pressure and temperature of the
multiphase fluid flowing through the flowline
(12);
activating a temperature control arrangement
(80) and a pressure control arrangement (70) to
simulate conditions similar to the measured tem-
perature and pressure of the multiphase fluid
flowing through the flowline (12);
selectively sampling the at least one selected
phase of a representative sample from the mul-
tiphase fluid flowing through the flowline (12);
and
storing the at least one selected phase of the
representative sample in the fluid sample col-
lector at conditions similar to the measured tem-
perature and pressure of the multiphase fluid
flowing through the flowline (12); characterized
in that the multiphase sampling apparatus (10)
comprises first and second sampling ports (14,
16) in fluid communication with the multiphase

fluid and the first and second sampling ports (14,
16) are arranged to extract a fluid which is rich
in a selected phase from the multiphase fluid
flowing through the flowline (12); wherein the
first sampling port is a liquid- rich sampling
port(14) and the second sampling port is a gas-
rich sampling port (16) in selective fluid commu-
nication with the multiphase fluid flowing through
flowline (12) for sampling the representative
sample.

10. The method of claim 9, further comprising enriching
the at least one selected phase of the representative
sample, wherein enriching comprises the steps of:

detecting the at least one selected phase of the
representative sample; and
discarding at least one other phase of the rep-
resentative sample into the flowline (12).

11. The method of claim 9, further comprising discon-
necting the vehicle sampling apparatus (40) from the
interface (30).

12. The method of claim 9, further comprising analyzing
a plurality of fluid characteristics of the at least one
selected phase of the representative sample.

13. The method of claim 9, further comprising cleaning
the sampling apparatus by means of a fluid pump.

14. The method of claim 9, wherein sampling comprises
inserting a sampling probe into the flowline by an
extension mechanism.

Patentansprüche

1. System zum Ziehen wenigstens einer ausgewählten
Phase einer repräsentativen Probe aus einem eine
Strömungsleitung durchströmenden Mehrphasen-
fluid, wobei das System umfasst:

eine an einer Strömungsleitung (12) befestigba-
re Mehrphasen-Probennahmevorrichtung (10)
zum Entnehmen einer repräsentativen Probe ei-
nes die Strömungsleitung durchströmenden
Mehrphasenfluids;
eine Fahrzeug-Probennahmevorrichtung (40),
wobei die Fahrzeug-Probennahmevorrichtung
(40) eine Energieversorgung und einen Fluid-
probenzieher zum Speichern der wenigstens ei-
nen ausgewählten Phase der repräsentativen
Probe umfasst;
eine Schnittstelle (30) zum Verbinden der Mehr-
phasen-Probennahmevorrichtung (10) und der
Fahrzeug-Probennahmevorrichtung (40); und
eine zwischen der Mehrphasen-Probennahme-
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vorrichtung (10) und der Fahrzeug-Probennah-
mevorrichtung (40) eingerichtete Temperatur-
steuereinrichtung (80), die die Temperaturdiffe-
renz zwischen der repräsentativen Probe und
dem die Strömungsleitung (12) durchströmen-
den Mehrphasenfluid minimiert, wobei die Tem-
peratursteuereinrichtung (80) ausgelegt ist, En-
ergie aus der Fahrzeug-Probennahmevorrich-
tung (40) zu empfangen;
dadurch gekennzeichnet, dass die Mehrpha-
sen-Probennahmevorrichtung (10) eine erste
und zweite Probennahmeöffnung (14, 16) in flu-
idkommunizierender Verbindung mit dem Mehr-
phasenfluid umfasst, und die erste und zweite
Probennahmeöffnung (14, 16) ausgelegt sind,
aus dem die Strömungsleitung (12) durchströ-
menden Mehrphasenfluid ein Fluid zu extrahie-
ren, das reich an einer ausgewählten Phase ist;
wobei die erste Probennahmeöffnung eine Öff-
nung (14) für eine flüssigkeitsreiche Probennah-
me und die zweite Probennahmeöffnung eine
Öffnung (16) für eine gasreiche Probennahme
in selektiver fluidkommunizierender Verbindung
mit dem die Strömungsleitung (12) durchströ-
menden Mehrphasenfluid zum Entnehmen der
repräsentativen Probe ist.

2. System nach Anspruch 1, das unter Wasser anor-
denbar ist.

3. System nach Anspruch 1, ferner umfassend eine An-
reicherungseinrichtung in fluidisch kommunizieren-
der Verbindung mit dem Fluidprobenzieher, wobei
die Anreicherungseinrichtung ausgelegt ist, die we-
nigstens eine ausgewählte Phase der repräsentati-
ven Probe zu detektieren und wenigstens eine an-
dere Phase der repräsentativen Probe in die Strö-
mungsleitung (12) auszusondern.

4. System nach Anspruch 1, ferner umfassend eine
Drucksteuerungseinrichtung (70) mit wenigstens ei-
ner Fluidpumpe (72) in selektiver fluidisch kommu-
nizierender Verbindung mit wenigstens einer flui-
disch kommunizierenden Stelle (32, 34, 42, 44) zwi-
schen der Mehrphasen-Probennahmevorrichtung
(10) und der Fahrzeug-Probennahmevorrichtung
(40), wobei die wenigstens eine Fluidpumpe (72) ge-
eignet ist, die Druckdifferenz zwischen der repräsen-
tativen Probe und dem die Strömungsleitung (12)
durchströmenden Mehrphasenfluid zu minimieren.

5. System nach Anspruch 1, wobei die Mehrphasen-
Probennahmevorrichtung (10) eine Probennahme-
sonde (20) umfasst, die geeignet ist, zum Entneh-
men der repräsentativen Probe des die Strömungs-
leitung (12) durchströmenden Mehrphasenfluids in
die Strömungsleitung (12) eingeführt zu werden.

6. System nach Anspruch 1, wobei die Probennahme-
vorrichtung (10) permanent an der Strömungsleitung
(12) positioniert ist.

7. System nach Anspruch 1, wobei die Probennahme-
vorrichtung (10) an der Fahrzeug-Probennahmevor-
richtung (40) anordenbar ist.

8. System nach Anspruch 1, ferner umfassend einen
an der Fahrzeug-Probennahmevorrichtung (40) an-
ordenbaren Fluidanalysesensor, der die gezogene
Fluidprobe analysiert.

9. Verfahren zum Ziehen wenigstens einer ausgewähl-
ten Phase einer repräsentativen Fluidprobe aus ei-
nem eine unter Wasser angeordnete Strömungslei-
tung (12) durchströmenden Mehrphasenfluid, wobei
das Verfahren die Schritte umfasst:

Verbinden einer Fahrzeug-Probennahmevor-
richtung (40), die eine Energieversorgung und
einen Fluidprobenzieher aufweist, mit einer in
der Nähe einer Mehrphasen-Probennahmevor-
richtung (10) befindlichen Schnittstelle, wobei
die Mehrphasen-Probennahmevorrichtung an
der Strömungsleitung anbringbar ist;
Messen eines Drucks und einer Temperatur des
die Strömungsleitung (12) durchströmenden
Mehrphasenfluids;
Aktivieren einer Temperatursteuereinrichtung
(80) und einer Drucksteuereinrichtung (70), um
Bedingungen zu simulieren, die der gemesse-
nen Temperatur und dem gemessenen Druck
des die Strömungsleitung (12) durchströmen-
den Mehrphasenfluids ähnlich sind;
selektives Probennehmen der wenigstens ei-
nen ausgewählten Phase einer repräsentativen
Probe aus dem die Strömungsleitung (12)
durchströmenden Mehrphasenfluid; und
Speichern der wenigstens einen ausgewählten
Phase der repräsentativen Probe im Fluidpro-
benzieher unter Bedingungen, die der gemes-
senen Temperatur und dem gemessenen Druck
des die Strömungsleitung (12) durchströmen-
den Mehrphasenfluids ähnlich sind; dadurch
gekennzeichnet, dass die Mehrphasen-Pro-
bennahmevorrichtung (10) eine erste und zwei-
te Probennahmeöffnung (14, 16) in fluidisch
kommunizierender Verbindung mit dem Mehr-
phasenfluid umfasst, und die erste und zweite
Probennahmeöffnung (14, 16) dazu ausgelegt
sind, aus dem die Strömungsleitung (12) durch-
strömenden Mehrphasenfluid ein Fluid zu extra-
hieren, das reich an einer ausgewählten Phase
ist;
wobei die erste Probennahmeöffnung eine Öff-
nung (14) für eine flüssigkeitsreiche Probennah-
me und die zweite Probennahmeöffnung eine
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Öffnung (16) für eine gasreiche Probennahme
in selektiver fluidkommunizierender Verbindung
mit dem die Strömungsleitung (12) durchströ-
menden Mehrphasenfluid zum Entnehmen der
repräsentativen Probe ist.

10. Verfahren nach Anspruch 9, ferner umfassend ein
Anreichern der wenigstens einen ausgewählten
Phase der repräsentativen Probe, wobei das Anrei-
chern die Schritte umfasst:

Detektieren der wenigstens einen ausgewähl-
ten Phase der repräsentativen Probe; und
Aussondern wenigstens einer anderen Phase
der repräsentativen Probe in die Strömungslei-
tung (12).

11. Verfahren nach Anspruch 9, ferner umfassend ein
Abkoppeln der Fahrzeug-Probennahmevorrichtung
(40) von der Schnittstelle (30).

12. Verfahren nach Anspruch 9, ferner umfassend ein
Analysieren mehrerer Fluidcharakteristiken der we-
nigstens einen ausgewählten Phase der repräsen-
tativen Probe.

13. Verfahren nach Anspruch 9, ferner umfassend ein
Reinigen der Probennahmevorrichtung mit Hilfe ei-
ner Fluidpumpe.

14. Verfahren nach Anspruch 9, wobei die Probennah-
me ein Einführen einer Probennahmesonde in die
Strömungsleitung mit Hilfe eines Verlängerungsme-
chanismus umfasst.

Revendications

1. Système destiné à collecter au moins une phase sé-
lectionnée d’un échantillon représentatif provenant
d’un fluide multiphase s’écoulant à travers une con-
duite d’écoulement, le système comprenant :

un appareil d’échantillonnage multiphase (10)
pouvant être fixé à une conduite d’écoulement
(12) destinée à échantillonner un échantillon re-
présentatif d’un fluide multiphase s’écoulant à
travers la conduite d’écoulement ;
un appareil d’échantillonnage de véhicule (40),
l’appareil d’échantillonnage de véhicule (40)
comprenant une alimentation électrique et un
collecteur d’échantillon de fluide destiné à stoc-
ker ladite au moins une phase sélectionnée de
l’échantillon représentatif ; une interface (30)
destinée à connecter l’appareil d’échantillonna-
ge multiphase (10) et l’appareil d’échantillonna-
ge de véhicule (40) ; et
un système de régulation de température (80)

disposé entre l’appareil d’échantillonnage mul-
tiphase (10) et l’appareil d’échantillonnage de
véhicule (40) qui minimise la différence de tem-
pérature entre l’échantillon représentatif et le
fluide multiphase s’écoulant à travers la condui-
te d’écoulement (12), le système de régulation
de température (80) étant conçu pour recevoir
l’alimentation provenant de l’appareil d’échan-
tillonnage de véhicule (40) ; caractérisé en ce
que l’appareil d’échantillonnage multiphase
(10) comprend des premier et second ports
d’échantillonnage (14, 16) en communication
fluidique avec le fluide multiphase et les premier
et second ports d’échantillonnage (14, 16) sont
agencés pour extraire un fluide qui est riche
dans une phase sélectionnée provenant du flui-
de multiphase s’écoulant à travers la conduite
d’écoulement (12) ; dans lequel le premier port
d’échantillonnage est un port d’échantillonnage
riche en liquide (14) et le second port d’échan-
tillonnage est un port d’échantillonnage riche en
gaz (16) en communication fluidique sélective
avec le fluide multiphase s’écoulant à travers la
conduite d’écoulement (12) destiné à échan-
tillonner l’échantillon représentatif.

2. Système selon la revendication 1, qui peut être situé
sous la mer.

3. Système selon la revendication 1, comprenant en
outre un système d’enrichissement en communica-
tion fluidique avec le collecteur d’échantillon de flui-
de, le système d’enrichissement conçu pour détecter
ladite au moins une phase sélectionnée de l’échan-
tillon représentatif et rejeter au moins une autre pha-
se de l’échantillon représentatif dans la conduite
d’écoulement (12).

4. Système selon la revendication 1, comprenant en
outre un système de commande de pression (70)
présentant au moins une pompe hydraulique en
communication fluidique sélective avec au moins
une communication fluidique (32, 34, 42, 44) entre
l’appareil d’échantillonnage multiphase (10) et l’ap-
pareil d’échantillonnage de véhicule (40) ; dans le-
quel ladite au moins une pompe hydraulique (72)
pouvant minimiser la différence de pression entre
l’échantillon représentatif et le fluide multiphase
s’écoulant à travers la conduite d’écoulement (12).

5. Système selon la revendication 1, dans lequel l’ap-
pareil d’échantillonnage multiphase (10) comprend
une sonde d’échantillonnage (20) pouvant être insé-
rée dans la conduite d’écoulement (12) destinée à
échantillonner l’échantillon représentatif du fluide
multiphase s’écoulant à travers la conduite d’écou-
lement (12).
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6. Système selon la revendication 1, dans lequel l’ap-
pareil d’échantillonnage (10) est positionné à de-
meure sur la conduite d’écoulement (12).

7. Système selon la revendication 1, dans lequel l’ap-
pareil d’échantillonnage (10) peut être situé sur l’ap-
pareil d’échantillonnage de véhicule (40).

8. Système selon la revendication 1, comprenant en
outre un capteur d’analyse de fluide qui peut être
situé sur l’appareil d’échantillonnage de véhicule
(40) qui analyse l’échantillon de fluide collecté.

9. Procédé destiné à collecter au moins une phase sé-
lectionnée d’un échantillon de fluide représentatif
provenant d’un fluide multiphase s’écoulant à travers
une conduite d’écoulement (12) située sous la mer,
le procédé comprenant les étapes suivantes :
connexion d’un appareil d’échantillonnage de véhi-
cule (40) présentant une alimentation électrique et
un collecteur d’échantillon de fluide à une interface
située à proximité d’un appareil d’échantillonnage
multiphase (10) dans lequel l’appareil d’échantillon-
nage multiphase peut être fixé à la conduite
d’écoulement :
mesure d’une pression et d’une température du flui-
de multiphase s’écoulant à travers la conduite
d’écoulement (12) :

activation d’un système de régulation de tem-
pérature (80) et d’un système de commande de
pression (70) pour simuler des conditions simi-
laires à la température et à la pression mesurée
du fluide multiphase s’écoulant à travers la con-
duite d’écoulement (12) ;
échantillonnage de manière sélective de ladite
au moins une phase sélectionnée d’un échan-
tillon représentatif provenant du fluide multipha-
se s’écoulant à travers la conduite d’écoulement
(12) ; et
stockage de ladite au moins une phase sélec-
tionnée de l’échantillon représentatif dans le col-
lecteur d’échantillon de fluide dans des condi-
tions similaires à la température et à la pression
mesurée du fluide multiphase s’écoulant à tra-
vers la conduite d’écoulement (12), caractérisé
en ce que l’appareil d’échantillonnage multipha-
se (10) comprend des premier et second ports
d’échantillonnage (14, 16) en communication
fluidique avec le fluide multiphase et les premier
et second ports d’échantillonnage (14, 16) sont
agencés pour extraire un fluide qui est riche
dans une phase sélectionnée provenant du flui-
de multiphase s’écoulant à travers la conduite
d’écoulement (12), dans lequel le premier port
d’échantillonnage est un port d’échantillonnage
riche en liquide (14) et le second port d’échan-
tillonnage est un port d’échantillonnage riche en

gaz (16) en communication fluidique sélective
avec le fluide multiphase s’écoulant à travers la
conduite d’écoulement (12) destiné à échan-
tillonner l’échantillon représentatif.

10. Procédé selon la revendication 9, comprenant en
outre l’enrichissement de ladite au moins une phase
sélectionnée de l’échantillon représentatif, dans le-
quel l’enrichissement comprend les étapes de :

détection de ladite au moins une phase sélec-
tionnée de l’échantillon représentatif ; et
rejet d’au moins un autre phase de l’échantillon
représentatif dans la conduite d’écoulement
(12).

11. Procédé selon la revendication 9, comprenant en
outre la déconnexion de l’appareil d’échantillonnage
de véhicule (40) de l’interface (30)

12. Procédé selon la revendication 9, comprenant en
outre l’analyse d’une pluralité de caractéristiques de
fluide de ladite au moins une phase sélectionnée de
l’échantillon représentatif.

13. Procédé selon la revendication 9, comprenant en
outre le nettoyage de l’appareil d’échantillonnage au
moyen d’une pompe hydraulique.

14. Procédé selon la revendication 9, dans lequel
l’échantillonnage comprend l’insertion d’une sonde
d’échantillonnage dans la conduite d’écoulement
par un mécanisme d’extension.
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